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This document summarizes EPA’s human hedth and ecologica risk findings and conclusions for
the fungicide thiophanate-methyl, as presented fully in the documents, “ Thiophanate Methyl: HED
Revised Prdliminary Risk Assessment” dated June 25, 2001, and "EFED’s RED Document for
Thiophanate-methyl and its Mgor Degradate, MBC" dated May 9, 2001. The purpose of this
summary isto assst the reader by presenting the key features and findings of these risk assessments,
and to enhance understanding of the conclusions reached in the assessments. This overview was
developed in response to comments and requests from the public which indicated that risk assessments
were difficult to understand, that they were too lengthy, and that it was not easy to compare the
assessments for different chemicas due to the use of different formats.

The risk assessments noted above aswel| as the supporting documents, are available on EPA’s
Internet site (Www.epa.gov/pesticides/reregi stration/thiophanate-methyl.htm) and in the Pesticide
Docket for public viewing. Meetings with stakeholders (i.e., growers, extenson personnel, commodity
groups, and other government officids) are planned to discuss the identified risks and to solicit input on
risk mitigation strategies. This feedback will be used to complete the Reregigtration Eligibility Decison
(RED) document, which will include the resultant risk management decisions. The Agency plansto
conduct a closure conference cal with interested stakeholders to discuss the regulatory decisons
presented in the RED.

The Food Quality Protection Act (FQPA) requires that, when considering whether to establish,
modify, or revoke atolerance, the Agency consder “available information” concerning the cumulative
effects of aparticular pesticide's residues and “ other substances that have a common mechanism of
toxicity.” Although it is possble that thiophanate-methyl or its primary metabolite, carbendazim
(MBC), may express toxicity through a common mechanism with other compounds, & this time, the
Agency does not have sufficient reliable information to make this determination. Consequently, the
risks summarized in this document are only for thiophanate-methyl and MBC. If EPA identifies other
substances that share a common mechanism of toxicity with thiophanate-methyl or MBC, aggregate
exposure assessments will be performed on each chemical, followed by acumulative risk assessment.

EPA, however, did evaluate the aggregate exposures to MBC resulting from registered uses of
thiophanate-methyl and MBC. MBC is not only the primary metabolite of thiophanate-methyl, it is



dso a registered fungicide for usein tree injectiont and as a fungicide/presarvative in paints, coatings,
plaster and adhesives (which may be used in resdentia settings). Note that MBC isdso aprimary
metabolite of benomyl; however, exposure to benomyl-derived MBC was not consdered in the risk
assessment because the technica registrant for benomyl, DuPont, has requested voluntary cancellation
of al of its products containing benomyl. If any other registrant supports continued or new benomyl
uses, EPA will evauate the additiona risk posed as aresult of those uses.

lUse Profile|

. Fungicide: Thiophanate-methyl is a systemic fungicide of the benzimidazole dass registered
for use on the following food/feed crops. amonds, apples, apricots, dry beans, green beans,
cantaoupes, cherries, cucumbers, melons, nectarines, onions, peaches, peanuts, pecans, plums,
potatoes, pumpkins, soybeans, squash, strawberries, sugar beets, watermelons, and wheat. A
tolerance has been established with no U.S. regidration to permit importation of thiophanate-
methyl-treated bananas. Non-food/feed usesinclude ornamentals (greenhouses, interiorscapes,
landscaping, and nursery) and turf (sod farms, resdentid and recregtiond lawns).

. Formulations: Thiophanate-methyl formulationsinclude dust, granular, wettable powder,
water-dispersble granular, and flowable concentrate, ranging from 1.5% to 90% active
ingredient. Common trade names: Topsin®, Banrot®, Systec®, Fungo® , Duosart®.

. Methods of Application: May be applied usng agrid, ground, chemigation, or hand-held
equipment. The mgority of crops are treated with postemergent broadcast applications.

. Use Rates: Single application rates vary widely depending on the crop/pest, asfollows:

Orchard crops: 0.35-1.6 |b ai/acre; field crops (except onions): 0.2-1.4 |b ai/acre; onions:
11-15|b ai/acre; peanut/potato seed pieces: 0.25 Ib a/100 Ib. of seed; greenhouse bulbs:
0.34 1b @/100 gd dip; horticultural/greenhouse: 0.5 Ib /100 gd, 0.03-0.87 Ib ai/1000 ft?;
turf: #19 lb ai/acre ( typically 11-15 b ai/acre).

. Annual Poundage: Totd annud domestic usage of thiophanate-methyl is gpproximately
450,000 Ibs a.i. for about 750,000 acres treated (excluding use on onions, potatoes, turf, and
ornamentas for which EPA has no usage data). Largest markets in terms of tota pounds active
ingredient include soy beans (110,000 Ibs a.i.), sugar beets (75,000 Ibs a.i.), and wheat
(51,000 Ibs a.i.). Cropswith over 20 percent of acres treated include: peaches (26%) and
strawberries (21%). Use has increased considerably in recent years and is expected to

Mree injection products are restricted to ornamental trees only; labels specify product is not to be used on
trees which will produce food within the year following treatment.
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continue risng sgnificantly due to the cancellation of benomyl-containing products.
. Classification: Genera use pesticide.

. Technical Registrant: Cerexagri, Inc. (previoudy known as Elf-Atochem North America,
Inc.)

Thiophanate-methyl and carbendazim (MBC) are of low toxicity following acute ord, dermd
and inhalation exposures (toxicity categories [11/1V). Thiophanate-methyl is classfied asaskin
sengtizer, while MBC is not askin sengtizer. Thiophanate-methyl and MBC share some common
toxicologica effects, including developmenta and liver effects. In al anima species, the most senstive
toxicologicd effect isliver toxicity following subchronic and chronic ora exposure to both thiophanate-
methyl and MBC. Thethyroid gland is aso one of the most sensitive target organs for thiophanate-
methyl following ord exposures.

Both thiophanate-methyl and MBC induce developmentd toxicity. Fetd effectsfrom
thiophanate-methyl exposure include an increase in supernumerary ribs and reduced fetd weight. The
developmentd effects of MBC occurred in the absence of maternd toxicity, indicating incressed fetd
susceptibility. Inrats, adversefetal effects attributed to maternal MBC exposure include decreased
body weight, increases in skeletd variaions and maformations, and ocular and brain maformations.
MBC is dso associated with adverse reproductive effects, including testicular effects such as reduced
gperm counts, reduced testes size, and testicular pathology.

Both thiophanate-methyl and MBC have been associated with an increased incidence of mouse
liver tumors following chronic ora exposure. MBC has wesk mutagenic activity thet is primarily
attributed to adverse effects on cdlular spindle gpparatus. In addition, both thiophanate-methyl and
MBC cause aneuploidy (i.e., abnorma number of chromosomes).

lHuman Health Risk Assessment

Risks from dietary exposure (food and drinking water), resdentid exposure, aggregate
exposures, and occupationd exposures have been evaluated for thiophanate-methyl. Risksfrom
exposure to MBC have aso been evauated since thiophanate-methyl rapidly degradesto MBC in the
environment. Therefore, MBC residues are present in food, drinking water, on lawns, &tc., following
thiophanate-methyl use.

Many of the human hedlth assessments were performed separately for thiophanate-methyl and
for the sum of the metabolites due to the use of different toxicologicad endpoints as well asto permit an




aggregate assessment of MBC exposures and risks resulting from the uses of both registered active
ingredients (i.e. thiophanate-methyl and MBC). However, risk estimates from thiophanate-methyl and
MBC are summed in those instances where thiophanate-methyl and MBC share common toxicological
effects (i.e,, developmentd and liver effects and liver tumors) using atoxic equivaency factor (TEF)
goproach. The TEF gpproach essentidly converts thiophanate-methyl exposure estimates into MBC
equivaents to account for the differencesin toxicity endpoints between thiophanate-methyl and MBC.

The following tables summarize the toxicologica endpoints and doses that were used to
complete the human health risk assessments for thiophanate-methyl and MBC:

Table 1. Summary of Doses and Toxicological Endpointsfor Thiophanate-methyl

Exposure Dose Used in Risk Assessment, FQPA SF* and Study and Toxicological Effects
Scenario UF Endpoint for Risk
Assessment
Acute Dietary, | NOAEL=20 mg/kg/day** FQPA SF=3 1997 Rabbit Developmental Study
Females aPAD= acute RfD LOAEL=40 mg/kg/day based on increasesin
13-50 yrs UF = 100 FQPA SF the mean number of ossification sitesin the
Acute RfD= 0.2 mg/kg/day = 0.067 mg/kg/day thoracic vertebrae and ribs-pairsaswell asa
decrease in lumbar vertebrae at 40 mg/kg/day in
fetuses of exposed dams. These conditions are
collectively referred to asan increase in
“supernumerary ribs’
Acute Dietary, | NOAEL=40 mg/kg/day FQPA SF=3 Chronic oral toxicity dog study
Generd aPAD= acute RfD LOAEL= 200 mg/kg/day based on tremors 2-4
Population UF =100 FQPA SF hours post-dosing in 7 of 8 dogs.
Acute RfD= 0.4 mg/kg/day = 0.13 mg/kg/day
Chronic NOAEL=8 mg/kg/day FQPA SF=3 Chronic oral toxicity dog study
Dietary cPAD= chronic RfD LOAEL= 40 mg/kg/day based on thyroid
UF = 100 FQPA SF effects and decreased body weight.
Chronic RfD= 0.08 mg/kg/day = 0.027 mg/kg/day
Short-and Oral NOAEL =10 mg/kg/day LOC for MOE =300 1997 Rabbit Developmental Study
Intermediate for all residential LOAEL= 20 mg/kg/day based on decreased
Term populations maternal body weight and food consumption.
Incidenta
Ingestion
Short- and Dermal NOAEL = 100 LOC for MOE =300 21-Day Rabbit Dermal Toxicity Study
Intermediate- for all residential LOAEL = 300 mg/kg/day based on decreased
Term populations body weight (28%) and food consumption
Dermd LOC for MOE = 100 (15%).

for occupational workers




Exposure Dose Used in Risk Assessment, FQPA SF* and Study and Toxicological Effects
Scenario UF Endpoint for Risk
Assessment
Short-and Oral NOAEL =10 mg/kg/day LOC for MOE =300 1997 Rabbit Developmental Study
Intermediate | (inhalation absorption rate=100% for all residential LOAEL = 20 mg/kg/day based on decreased
Term relative to oral absorption) populations maternal body weight and food consumption.
Inhalation () LOC for MOE = 100
for occupational workers
Cancer (9) Q1* =1.38 x 102 (mg/kg/day)* Q1* =1.38 x 10? 78-week mouse study based on male mouse
(dermal absorption rate =7% (mg/kg/day)* liver adenoma and/or carcinoma and/or
relative to oral absorption; hepatoblastoma combined tumor rates
inhal ation absorption rate=100%
relative to oral absorption)

* The reference to the FQPA Safety Factor refersto any additional safety factor retained due to concerns unique to the FQPA.
** The acute dietary (Females 13+) NOAEL is different from the short- and intermediate-term incidental ingestion and inhalation
NOAELSs even though they are all based on the 1997 rabbit developmental study because the endpoint for Females 13+ (NOAEL

= 20 mg/kg/day) was selected to account for developmental effects that can occur after asingle oral dose. The NOAEL is 10
mg/kg/day for the other risk assessments because the endpoint is based on maternal effects (decreased body weight and food
consumption) that occur after repeated oral exposures.
UF = Uncertainty Factor
PAD = Population Adjusted Dose (includes UF and FQPA safety factor)
LOC= Level of Concern
MOE = Margin of Exposure
(@) Since an oral vaue was selected, a 7% dermal absorption factor and 100% inhalation absorption factor (equivalent to ora
absorption) were used for route-to-route extrapolation. The dermal absorption factor is based on the results of an oral
developmental toxicity study and a 21-day dermal toxicity study in the same species (rabbit) with similar endpoints.

Table2. Summary of Doses and Toxicological Endpointsfor MBC

Exposure Dose Used in Risk FQPA SF* and Endpoint Study and Toxicological Effects
Scenario Assessment, UF for Risk Assessment
Acute Dietary, | NOAEL=10 mg/kg/day FQPA SF =10 Rat Developmental Study with MBC
Females 13-50 aPAD= acute RfD LOAEL= 20 mg/kg/day based on decreased
years UF =100 FQPA SF fetal body weight and increasesin skeletal
Acute RfD= 0.1 mg/kg/day = 0.01 mg/kg/day variations and athreshold for malformationsin
fetuses of exposed dams
Acute Dietary, | LOAEL=50 mg/kg/day FQPA SF =10 for infants Single Dose Rat Study (Nakai et al. 1992)
Genera and children LOAEL= 50 mg/kg/day based on adverse
Population, UF =300 FQPA SF=1 general pop. testicular effectsincluding sloughing
including infants | Acute RfD= aPAD= acute RfD (premature release) of immature germ cells 2
and children 0.17 mg/kg/day FQPA SF days post exposure, atrophy of afew
=0.017 mg/kg/day (infants | seminiferous tubulesin one testicle, significant
and children) decrease in seminiferous tubule diameter, and
=0.17 (genera pop.) slight abnormal growth of the efferent ductules
at 70 days post exposure.




Exposure
Scenario

Dose Used in Risk
Assessment, UF

FQPA SF* and Endpoint
for Risk Assessment

Study and Toxicological Effects

Chronic Dietary

NOAEL=2.5 mg/kg/day

UF =100
Chronic RfD=0.025
mg/kg/day

FQPA SF =10 for children
and females 13-50 yrs
FQPA SF=1 general pop.
CPAD= chronic RfD

FQPA SF
=0.0025 mg/kg/day
(children and females)
=0.025 (general pop.)

2 year dog study with MBC

LOAEL = 12.5 mg/kg/day based on
histopathological lesions of the liver
characterized as swollen, vacuolated hepatic
cells, hepatic cirrhosis and chronic hepatitisin
both sexes.

Short-Term Oral NOAEL =10 mg/kg/day LOC for MOE =300 for 1997 Rabbit Developmental Study with
Incidental all residentia populations thiophanate-methy|**
Ingestion LOC for MOE = 100 for LOAEL= 20 mg/kg/day based on decreased
occupational workers maternal body weight and food consumption.
Intermediate- Oral NOAEL =11 mg/kg/day LOC for MOE =300 for 90 day dog feeding study with MBC
Term (rounded to10 mg/kg/day) all residentia populations LOAEL= 35 mg/kg/day based on adverse liver
Incidental effects.
Ingestion
Short-and Oral NOAEL =10 mg/kg/day LOC for MOE = 1000 for | Rat Developmental Study with MBC
Intermediate (dermal absorption rate=3.5% | children and females LOAEL= 20 mg/kg/day based on decreased
Term relative to oral absorption) (residential) fetal body weight and increasesin skeletal
Dermal (a) LOC for MOE = 100 for variations and a threshold for malformationsin
occupational workers fetuses of exposed dams
Long-Term Oral NOAEL =2.5 mg/kg/day LOC for MOE = 100 for 2 year dog study with MBC
Derma (a) (dermal absorption rate = 3.5% | occupational workers LOAEL= 12.5 mg/kg/day based on
relative to oral absorption) histopathological lesions of the liver
characterized as swollen, vacuolated hepatic
cells, hepatic cirrhosis and chronic hepatitisin
both sexes of dogs.
Short-, Inhalation LOC for MOE =1000for | 90 day rat inhalation study with benomy!***
Intermediate- NOAEL= children and females LOAEL= 4.8 mg/kg/day (50 mg/mf)based on
andLong Term | 0.96 (residential) Olfactory degeneration in the nasal cavity
Inhalation (20 mg/mm) LOC for MOE = 100 for
occupational workers
Cancer (3) Q1* = 2.39x10° (mg/kg/day)* Q1* = 2.39x10° 2 year mouse study with MBC based on

(dermal absorption rate =3.5%
relative to oral absorption;
inhalation absorption
rate=100% relative to oral
absorption)

(mg/kg/day)*

hepatocellular (adenoma and/or carcinoma)
tumorsin female CD-1 mice

* The reference to the FQPA Safety Factor refers to any additional safety factor retained due to concerns unique to the FQPA.
** Thiophanate-methyl was selected as a surrogate for short-term incidental oral exposure because 1) no applicable MBC data
were available and 2) all incidental oral exposure would come from thiophanate-methyl uses exclusively, as benomyl has no

residential uses.

*** Benomyl is used as a surrogate because MBC is the primary metabolite of benomyl and both compounds exhibit identical




toxic effects.

UF = Uncertainty Factor

PAD = Population Adjusted Dose (includes UF and FQPA safety factor)

LOC= Level of Concern

MOE = Margin of Exposure

(@) Sincean ora value was selected, a 3.5% dermal absorption factor (based on a benomyl rat study) was used for
route-to-route extrapol ation.

The Uncertainty Factor (UF) used in the dietary and residentia risk assessments for
thiophanate-methyl is 300 to account for both interspecies extrgpolation (10X) and intraspecies
variability (10X) aswell asa3X FQPA Safety Factor for the protection of infants and children. The
FQPA Safety Factor was retained at 3X due to an incomplete toxicity database; acute and subchronic
neurotoxicity studies are required due to evidence of neurotoxicity (tremors) in the chronic dog study.
However, the full 10X FQPA factor was not considered necessary because the available data provided
no indication of increased susceptibility in the developmentd studiesin rats and rabbits or following pre-
/postnatal exposure in the multi-generation reproduction studies in rats; and the dietary (food and
drinking water) and non-dietary exposure assessments will not underestimate the potential exposures
for infants and children from the use of thiophanate-methyl. The 3X FQPA safety factor is gpplicable
to the acute/chronic dietary and residentid risk assessments for al population subgroups.

For MBC, thefull 10X FQPA safety factor was retained for al risk assessments (acute/chronic
dietary and resdentia scenarios). The rationde for retention of the 10X FQPA Safety Factor is: (i)
thereis evidence of increased susceptibility to offpring following in utero exposure to MBC in the
prenatd developmentd toxicity sudiesin rats and rabbits; and (ii) a developmentd neurotoxicity sudy
inrasisrequired for MBC due to the neurotoxicity seen in the benomyl acute and subchronic
neurotoxicity studies in adult rats, the centrd nervous system anomalies in fetuses seen in the benomyl
prenatal developmenta toxicity study in rats, and the developmenta central nervous system
malformations seen in fetuses in the prenata developmentd toxicity study for MBC. The 10X FQPA
safety factor is gpplicable to Femaes 13-50 since increased susceptibility was demongtrated following
in utero exposure, and to Infants and Children (1-6 years and 7-12 years) due to the uncertainty
resulting from the need for a developmenta neurotoxicity study in rats.

Dietary (Food) Risk Assessments for Thiophanate-methyl and MBC

The residues of concern in plant commodities for usein the dietary exposure assessments
include thiophanate-methyl as well as the metabolites MBC and 2-Aminobenzamidazole (2-AB). No
endpoints have been determined for 2-AB; consequently it is assumed that 2-AB has an equivalent
toxicity to MBC on agram/gram comparative bass. The residues of concern in livestock commodities
are thiophanate-methyl, MBC, 4-OH-MBC, 5-OH-MBC, and 5-OH-MBC-S. The hydroxylated
metabolites are also considered equivaent to MBC for toxicologica consderation. For the purposes
of thisdocument, all dietary risk assessments performed on the sum of the metaboliteswill
refer only to MBC.



For plant commodities, the dietary risk assessments were conducted primarily using anticipated
resdues from fidd trid studies in combination with data from nature of residue studies on four crops
(see Appendix A). Adjustment factors were used to extrapolate the ratios from these four cropsto all
other registered plant uses, which adds some uncertainty to the exposure estimates. For animal
commodities, residues were estimated using field trid data for livestock feed items combined with
livestock feeding studies. No monitoring data from the USDA Pesticide Data Program (PDP) and the
FDA Survelllance monitoring program were available for thiophanate-methyl.

The use of field trid datais consdered conservative because fidld trid datatypicaly reflect
trestment at the maximum application rate, and harvest a the minimum pre-harvest interva (PHI).
Also, fidd trid data assume no residue decline between harvest and consumption of the crop.
Additiond uncertainty aso arises from the use of field trid data because the data do not reflect resdues
potentidly present at the time of consumption. For example, the risk assessments for thiophanate-
methyl assume that al resdues have structures closely related to the parent compound. In redlity, more
MBC and less thiophanate-methyl may be present in food at the time of consumption since thiophanate-
methyl degradesto MBC over time.  Monitoring data, processing studies (cooking/canning/washing)
and market basket survey data could be used to further refine the assessments.

The dietary exposure andyses are based on the Dietary Exposure Evaluation Modd (DEEM ™)
and percent of crop treated data. The DEEM ™ andysis reflects individua food consumption as
reported by respondents in the USDA 1989-92 Continuing Surveys for Food Intake by Individuas
(CSHI) and accumulated exposure to the chemica for each commodity. Default processing factors
from DEEM were incorporated into the dietary exposure analyses where gppropriate. Usage data
were not available for onions and potatoes so 100% crop treated was assumed.

Acute Dietary (Food) Risk

Acute dietary risk is caculated consdering both daily consumption and resdue valuesin the
food. The Agency uses a probabilitic technique (Monte Carlo) so that the high-end and low-end
consumer have an equa chance of getting ahigh or low resdue value. A risk estimate thet is lessthan
100% of the acute Population Adjusted Dose (aPAD) (the dose a which an individua could be
exposed on any given day that would not be expected to result in adverse hedlth effects) does not
exceed the Agency’s level of concern. The acute dietary risk assessments for thiophanate-methyl and
MBC were conducted using average residues from field tridsin combination with data from nature of
residue studies and maximum percent crop treated estimates.

For thiophanate-methyl, the acute dietary (food) risk does not exceed the Agency’slevel of
concern (>100% aPAD) for the U.S. population and al subgroups. The most highly exposed
population subgroup is infants, whose dietary exposure is calculated to be 21% of the aPAD.

For MBC, the acute dietary risk assessment indicates that at the 99.9th percentile of exposure,
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the acute dietary risk estimates are below the Agency's level of concern (<100% aPAD for the U.S.
population and al population subgroups except infants (108% aPAD). A critica exposure andysis

showed canned peaches as the mgjor contributor (70%) for infants.

Risk estimates for thiophanate-methyl and MBC were added together for females (13-50
years) to account for total risk estimates for developmenta effects. Thisis considered appropriate
because both chemicals have aPADs that are based on smilar developmenta effects, and because
individuas may consume both residues smultaneoudy on a given food commodity. The dietary risks
for thiophanate-methyl and MBC were not combined for children or the genera population because the
aPADs are based on different effects (i.e., tremors for thiophanate-methyl, and testicular effects for
MBC). Using the toxic equivdency factor (TEF) gpproach, dl thiophanate-methyl dietary exposure
estimates were adjusted downwards to account for the differencesin aPADs between thiophanate-
methyl and MBC (i.e, the aPAD is 0.067 mg/kg/day for thiophanate-methyl, but 0.01 mg/kg/day for
MBC, therefore, afactor of 0.15 was gpplied to the thiophanate-methyl dietary estimate). Asshownin
Table 3, this gpproach isidenticd to summing the %aPAD for thiophanate-methyl and the %aPAD for
MBC. Thetotd dietary risk estimate for thiophanate-methyl and MBC is 58% of the aPAD and is
below EPA's leve of concern for femaes (13-50 years).

Table 3. Tier 3 Acute Dietary Exposure and Risk Summary (99.9th Per centile of Exposure)

Thiophanate-methyl MBC Estimate Thiophanate- Total Risk

Population Estimate (from Thiophanate- methyl and MBC Estimate for
methyl) Thiophanate-
methyl and MBC
Exposure % aPAD Exposure % aPAD Total Exposurein % aPAD
(mg/kg/day) (mg/kg/day) MBC Equivalents
(mg/kg/day)

U.S. Population 0.011375 8.6 0.006838 4 NA NA
All Infants <1 year 0.02847 21.4 0.018429 108 NA NA
Children 1-6 years 0.021471 16.1 0.013911 81.8 NA NA
Children 7-12 years 0.01379 10.4 0.008852 52 NA NA
Females 13-50 0.006729 10 0.004756 47.6 0.00576 57.6

Chronic Dietary (Food) Risk

Chronic dietary risk over a 70-year lifetime is caculated usng average residues from fidd trids
in combination with data from nature of residue studies and weighted average percent crop treated
data. A risk estimate that islessthan 100% of the chronic Population Adjusted Dose (cPAD) (the
dose a which anindividua could be exposed over the course of alifetime and no adverse hedth effects
would be expected) does not exceed the Agency’ s risk concern.




For thiophanate-methyl, the chronic dietary risk from food is Sgnificantly below the
Agency’slevd of concern, i.e., less than 100% of the cPAD is utilized, for dl population subgroups.
The most exposed subgroups are infants (<1 year) and children (1-6 years), with an estimated
exposure corresponding to 1% of the cPAD.

For MBC, chronic dietary risk estimates are below the Agency's leve of concern (<100%
cPAD) for the U.S. population and al population subgroups. The most highly exposed population
subgroup is children 1-6 years old with 20% of the cPAD consumed.

Similar to the acute dietary risks, atotd dietary risk estimate was cdculated for thiophanate-
methyl and MBC. Inthiscase, atotd dietary estimate could be calculated for dl subpopulations due to
smilar adverse (liver) effects’. Using the TEF approach, the thiophanate-methyl dietary exposure
estimates were adjusted downwards to account for the differencesin cPADs between thiophanate-
methyl and MBC (i.e., generd population cPAD is 0.027 mg/kg/day for thiophanate-methyl, but 0.025
mg/kg/day for MBC, therefore, afactor of 0.93 was gpplied to the thiophanate-methyl dietary
edimate). Thisapproach isidentica to summing the %cPAD for thiophanate-methyl and the %cPAD
for MBC. Asshownin Table 4, the highest totd dietary risk estimateis 21% for children 1-6 years,
which is below the Agency'sleve of concern.

Table 4. Chronic Dietary Exposure and Risk Summary

Thiophanate-methyl MBC Thiophanate-methyl Total Risk for
Population (from Thiophanate- and MBC Thiophanate-
Subgroup methyl) methyl and MBC
Exposure %CcPAD Exposure %CcPAD Total Exposurein MBC %CcPAD
(mg/kg/day) (mg/kg/day) Equivalents (mg/kg/day)
US Population 0.000109 0.4 0.000163 0.7 0.000264 11
All infants 0.000329 12 0.000343 13.7 0.000373 15
(<1yn)
Children 0.000262 1 0.000501 20 0.000526 21
(1-6 years)
Children 0.000171 0.6 0.000294 118 0.00031 12
(7-12 years)
Femaes 0.000075 0.3 0.00012 4.8 0.000127 51
13-50

2Although the cPAD for thiophanate-methyl is based specifically on thyroid effects, the liver is a primary
target organ of this chemical. In addition, in the chronic dog and rat studies, thereis only minor difference between
the 40 and 54 mg/kg/day LOAELsfor thyroid and liver effects respectively, where the corresponding NOAEL s were
8 and 8.8 mg/kg/day respectively.
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Carcinogenic (Food) Risk, Thiophanate-methyl and MBC

Thiophanate-methyl is classfied as"likely to be carcinogenic to humans' based on liver cell
tumors in mice; therefore, a cancer dietary risk assessment using alow-dose linear extrapolation was
conducted. The cancer risk from food due to thiophanate-methyl exposureis 1.5 X 10° whichis
marginaly above the Agency'slevel of concern (i.e,, 1.0 X 10°, or 1 in 1 million) for carcinogenic risk.

MBC is dasdsfied as a Group C (possible human) carcinogen based on liver tumorsin mice. A
cancer dietary risk assessment using alow-dose linear extrapolation was conducted. The cancer risk
from food due to MBC exposureis 3.89 X 107 which is below the Agency'slevel of concern (i.e,, 1.0
X 10°) for carcinogenic risk.

It is appropriate to add the cancer risk estimates from thiophanate-methyl and MBC because
both chemicals cause mouse liver tumors, and because both chemicals are found concurrently on food
items treated with thiophanate-methyl. Using the TEF approach, the thiophanate-methyl dietary
exposure estimates were adjusted upwards using afactor of 5.77 to estimate MBC equivadents. The
tota (i.e. sum of thiophanate-methyl and MBC) lifetime cancer risk etimate is 2.0 x10° . Thislifetime
risk esimate for food adone is margindly above the level the Agency generdly considersto be negligible
for lifetime cancer risk (i.e,, 1x10°).

Drinking Water Dietary Risk

Drinking water exposure to pesticides can occur through groundwater and surface water
contamination. EPA considers both acute (one day) and chronic (lifetime) drinking water risks and uses
ether modding or actua monitoring data, if avallable, to estimate thoserisks. To determine the
maximum allowable contribution of treated weter dlowed in the diet, EPA first looks at how much of the
overdl dlowablerisk is contributed by food, then determines a“drinking water level of comparison” or
DWLOC. The DWLOCs represent the maximum contribution to the human diet (in - g/L or ppb) that
may be attributed to residues of apegticide in drinking water after dietary exposure is subtracted from
the aPAD or cPAD. Risksfrom drinking water are assessed by comparing the DWLOCs to the
estimated environmental concentrations (EECs) in surface water and ground weter. The Agency
generally has no risk concerns when the EECs are below the DWLOCs. Note that for thiophanate-
methyl, DWLOCs are ca culated from food exposure estimates derived from fidld tria data, which the
Agency consders consarvative.

. The rapid rate of degradation of thiophanate-methyl to the primary degradate MBC on foliage
and in water ong with the persstence of MBC in water are key factors that influence acute and
chronic risks to humans from ingestion of drinking weater. Since thiophanate-methyl rapidly
degrades to MBC, the drinking water assessment was conducted on thiophanate-methyl as well
asitsprincipa degradate, MBC. Thiophanate-methyl and MBC have the potential to enter
surface waters by erosion of soil particles to which these chemicas are adsorbed or via
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dissolution in runoff water, especidly in areas with large amounts of annud rainfdl that could
result in large volumes of runoff. MBC has alow potentid to leach to groundwater in
measurable quantities based on its high soil organic carbon partition coefficient (Koc) of 2,100
1/kg.

. The Agency currently lacks sufficient water monitoring deta to complete a quantitative drinking
water exposure andyss.  In the absence of monitoring data, EPA used modd s to caculate the
EECs. The primary use of these modds by the Agency isto provide a screen for ng
whether a pesticide could be present in drinking water at concentrations that would exceed
human hedlth levels of concern.

. The modeling was conducted based on the environmenta profile and the maximum seasond
gpplication rate for thiophanate-methyl use on ornamentals, turf, and onions; the use Stes
expected to provide the highest environmental exposures resulting from thiophanate-methyl use.

. Generic Edtimated Environmental Concentrations (GENEEC), a Tier | model, was used to
predict EECsfor thiophanate-methyl and MBC in surface water for turf and ornamentals.
Currently, amore refined modd is not available to estimate EECs from turf/ornamental
application. The EECs derived from GENEEC are considered to be upper-bound.

. PRZM/EXAMS, aTier || modd, was used to estimate concentrations of thiophanate-methyl
and MBC in surface water from gpplication to onions. PRZM/EXAMS is considered a more
refined mode than GENEEC.

. The Screening Concentration in Ground Water (SCI-GROW), a Tier | moddl, was used to
predict EECsfor thiophanate-methyl and MBC in ground weter for al modeed use sites.
Currently, thereisno Tier Il assessment tool for groundwater.

DWLOCs are based on smultaneous dietary exposure to both thiophanate-methyl and MBC
(s MBC equivaents) in those cases where endpoints are based on smilar toxic effects (i.e. females 13+
acute food exposure vaues and chronic/cancer food exposure vaues for al subpopulations). Vaues for
other populations are based on MBC aone? due to different endpoints.

Since the estimated concentrations of thiophanate-methyl and MBC individualy in drinking
water are already of concern compared to the DWL OC, the EECs were not combined usng a TEF
approach, but instead are presented separately. The results of the drinking water assessment for
thiophanate-methyl and MBC are summarized in Table 5 (turf/ornamentals) and Table 6 (onions).

3M BC done, rather than thiophanate-methy! alone, was selected to cal culate the DWLOCs in those cases
where exposure estimates could not be added because MBC consistently resulted in higher risk estimates.
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Table5. Drinking Water DWLOC and EEC Comparisonsfor Thiophanate-methyl and MBC

on Turf/Ornamentals

Population Subgroup

MBC DWL OCs (ppb)*

EECs (ppb) for turf/ornamentals

Acute Chronic Cancer Ground Water Surface Water (GENEEC)
(SCI-GROW) i
Acute Chronic and
Cancer
U.S. Population 5,700 850 zero 3.03/15 320/1,600 50/243
(no room) (MBC) (MBC) (MBC)
(no room) (TM) (TM) (TM)
Children (1-6 years) 31 20 N/A
Females (13-50 years) 130 71 N/A

1 DWLOC values are based on MBC alone due to different endpoints except for Females 13-50 where MBC and TM
exposure estimates were added. Chronic DWLOC values represent the sum of thiophanate-methyl and MBC dietary
exposure. “Zero” means that there is no room available for additional exposure through drinking water because the

food exposure alone already exceeds the level of concern.

Table6. Drinking Water DWLOC and EEC Comparisonsfor Thiophanate-methyl and MBC

on Onions
Population Subgroup MBC DWLOCs (ppb)* EECs (ppb) for onions
Acute Chronic Cancer Ground Surface Water (PRZM-EXAMYS)
Water
(SCI-GROW) Acute Chronic and
Cancer
U.S. Population 5,700 850 zero 0.51 (MBC) 210 (MBC) 73.5(MBC)
(no room)
0.006 (TM) 50 (TM) 440 (TM)
All Infants (< 1Y ear) zero 21 N/A
(no room)
Children (1-6 years) 31 20 N/A
Females (13-50 years) 130 71 N/A

! Acute DWLOC values are based on MBC alone due to different endpoints except for Females 13-50 where MBC and

TM exposure estimates were added. Chronic DWLOC values represent the sum of thiophanate-methyl and MBC

dietary exposure. “Zero” meansthat thereis no room available for additional exposure through drinking water
because the food exposure alone already exceeds the level of concern.

Drinking Water - Acute Dietary Risk from Thiophanate-methyl/M BC

As shown in Tables 5 and 6, acute exposure to thiophanate-methyl and MBC in food + water
exceeds the EPA’slevd of concern for infants, children (1-6 years) and femdes (13-50 years). The
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acute DWLOC is effectively zero for infants (<1 year old) because the acute dietary exposureto MBC
alone exceeds the Agency’ s leve of concern (i.e., >100% aPAD). Therefore, potentia drinking water
exposures will only further contribute to exposures of concern for this subpopulation. For children (1-6
years) and femaes of child bearing age (13-50 years) the acute EECs for surface water (but not
groundwater) exceed the acute DWL OCs, indicating that food + drinking water may be of concern for
these subpopulations.

Drinking Water - Chronic Dietary Risk from Thiophanate-methyl/M BC

Asshown in Tables 5 and 6, the DWLOCs for Infants, Children and Femaes 13+ are less than
the EECsfor surface water. Therefore, for these subpopulations, chronic food + drinking water
exposure to thiophanate-methyl and MBC exceeds the Agency'slevel of concern based on the
screening-level model. Surface water, rather than ground water, is of concern, asdl DWLOCs are
greater than the groundwater EECs.

Drinking Water - Carcinogenic Risk from Thiophanate-methyl/MBC

. The dietary (food) cancer risk to thiophanate-methyl and MBC aone (2.0 x 10°) aready
exceeds the Agency’s level of concern of 1.0 x 10°.  Consequently, the DWLOC is effectively
zero and any additiona water exposure will further contribute to potentia risks of concern.

Non-dietary (Residential/Public) Risks from Thiophanate-methyl Uses

Potentia exposures are anticipated as aresult of homeowner and commercia gpplicationsin
residentiadl areas. Applicaions can be made to lawns, ornamentals and "backyard" orchards®. In
addition to resdentia aress, there are dso potentia postapplication exposures scenarios that may occur
in public areas such as parks, recreationa areas and golf courses.

In generd, most of the resdentia scenarios for both non-cancer and cancer hedlth risks exceed
EPA'sleves of concern. Specificaly, children playing on lawns, adults spraying lawns, and adultslyouths
picking treated fruit at home, al had risk estimates which exceed the levels of concern. Only the lower-
contact activities, such as mowing, golfing, or usng a push-spreader to goply granular formulations
consstently had risks below EPA's leve of concern.

For thiophanate-methyl, short- and intermediate-term dermal and inhaation endpoints are based
on the same toxicologica effects, and therefore risks from dermal and inhalation exposure are added
together in the resdentia assessment. For MBC, the short- and intermediate-term derma and inhdation

4Only postapplication exposures to backyard orchards are evaluated as current labels only permit professional
treatments to home orchards.
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toxicity endpoints are different so risk estimates from derma and inhalation exposures are presented
Separately.

Because the toxicologica non-cancer endpoints for MBC and thiophanate-methyl are different
for short- and intermediate-term derma and inhal ation exposures, the estimated risks from the different
chemicas are not added together in the residentia assessment. The cancer risk estimates may be
added, however, as both chemicals produce liver tumors. See Tables 1 and 2 for asummary of the
toxicological endpoints and doses that were used to complete the non-dietary risk assessment.

As noted previoudy, the FQPA safety factor was retained at 3X for al thiophanate-methyl
resdentia risk assessments due to an incomplete toxicologica database, raisng the Agency's leve of
concern (i.e., target MOE) to 300. For MBC, the residentia target MOE is 1,000 due to an additional
10x FQPA factor for increased fetd susceptibility and lack of a developmentd neurotoxicity study.
Residential cancer risk estimates less than 1.0 x 10°® do not exceed the Agency’ s level of concern for
ether chemicd.

Residential Handler Risk Estimates

MBC resdues are initidly very low rdative to thiophanate-methyl and only approach the leve of
the parent severa daysto weeks (if ever) after gpplication. Therefore, MBC exposureis not anticipated
during resdentiad handler tasks. Only short-term (less than 7 days) dermd and inhdation exposures are
anticipated for residents gpplying thiophanate-methyl products. In addition to short-term non-cancer
risk, cancer risksto resdentia handlers were assessed.

The resdentid handler assessment used the revised " Standard Operating Procedures (SOPs) for
Resdentia Exposure Assessment” as well as surrogate data from the Pesticide Handler Exposure
Database (PHED) and the Outdoor Residential Exposure Task Force (ORETF) for some scenarios.
The Resdentiad SOPs are considered to be conservative scenarios for determining risk estimates.  Since
the toxicological effects from dermd exposures are smilar to those from inhdation exposures, derma
and inhaation exposures are combined in this assessment.

The following scenarios were eva uated for resdentia handler lawn/garden application:
la)  Applying with aready-to-use hose-end sprayer

1b)  Mixing, loading/applying liquid with a hose-end sprayer

2) Mixing/loading/applying wettable powders with alow pressure handwand

3) Mixing/loading/applying liquids with alow pressure handwand

4) Mixing/loading/applying liquids with a backpack sprayer

5) L oading/applying with a push-type spreader

6) Loading/applying with abelly grinder

7) Hand dispersd of granules (spot treatment)
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The risk assessment indicates that total non-cancer risksto resdentia handlers exceed EPA’s
level of concern for four of the scenarios involving application to lawns (target MOE = 300).
C mixing, loading, and applying liquid with a hose-end sprayer (MOE = 84),
C mixing/loading/applying liquid (MOE = 190) and wettable powder (MOE = 72) formulations
with alow pressure (pump) handwand sprayer,
C loading/applying granular formulation with a belygrinder (MOE = 230), and
C hand dispersd of granules (MOE = 58).

Totd exposures for residents gpplying thiophanate-methyl granular formulations via push-
spreader or liquid formulations by hose-end sprayer (ready to use) did not exceed EPA's leve of
concern. Likewise, exposures while gpplying thiophanate-methyl to ornamentas by spreader or sprayer
did not exceed the level of concern because a smaler areais assumed to be trested. Inhaation
exposure contributes significantly less to risk than dermd exposure.

Lifetime cancer risk estimates for applying thiophanate-methyl formulated products range from
5.2x10° to 4.5x 10°°. Two scenarios have cancer risk estimates that exceed 1x10°:
. Mixing/loading/applying liquids with a hose-end sprayer at the maximum rate for broadcast lawvn
treatment (4.5x10°°), and
. Hand dispersa of granules for a spot treatment (3.2x10°9).

Residential Postapplication Risk Estimates

Short-/intermediate-term non-cancer risks and cancer risks from residentia postapplication
exposures were estimated for thiophanate-methyl and for its degradate, MBC. Two groups, adults and
children, are potentidly exposed to residues after gpplication of thiophanate-methyl productsin
resdentia settings.  No long-term (Sx months or more) residential exposures are associated with the
use of thiophanate-methyl due to the use pattern and disspation rate. Only potential derma exposures
were consdered because al activities were outdoors for homeowners and the vapor pressure of MBC
iIsvery low. Resdentia postapplication risk estimates utilized residue disspation studies and a turf
transfer sudy, aswell asthe EPA’s origind and revised "SOPs for Residentia Exposure Assessment”.

The following residentia postapplication scenarios were evauated:

1) Derma exposure to adults and adolescents (10-12 years) involved in low-moderate exposure
activities, such as golfing, waking, or mowing on treated turf;

2) Dermd exposure to adults and young children involved in a high exposure activity, such as heavy
yard work or playing on trested turf;

3) Incidenta ord exposure to children (1-6 years) playing on treated turf from turf mouthing, hand
to mouth, granular ingestion, and incidenta soil ingestion.

4) Dermd exposure to adults, and adolescents involved in harvesting trested fruit in ahome
orchard.
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Exposure scenarios with non-cancer risk estimates for thiophanate-methyl that exceed the
Agency'slevel of concern (i.e., MOES <300) include:

. children playing on treated lawns (MOEs of concern range from 9 to 240)

. adultsinvolved in high derma contact activities such as hand weeding (MOEs range from 140-
240)

. adults picking fruit a home (MOE of concern is 210).

All postapplication risk estimates for MBC were above 1000, and therefore do not exceed
EPA'sleve of concern. Post-gpplication cancer risk estimates for combined thiophanate-methyl
and MBC exposures are not of concern except for dermal exposure during fruit harvesting (1.2 x 10
to0 3.7 x 10°).

Non-dietary Risks from MBC Uses

MBC is used as afungicide/preservative in paints, coatings, plaster and adhesives. However,
there were only three scenarios for which surrogate exposure data were available: applying paints by
brush, low-pressure handwand and airless sprayer. Exposure from paint roller gpplication or to other
types of treated products could not be estimated.

Although there were no chemica-specific data for any of the resdentia handler scenarios,
PHED data from painting exposure studies are believed to be smilar to the three assessed scenarios and
the surrogate data were of medium-to-high confidence level. For indoor settings, it was assumed that 2
gdlons of paint or coating could be applied per day. For gpplying paint/coating with an airless sprayer
to the exterior of a home, the amount handled was assumed to be 2,800 ft? (areatreated). Residentia
applicators are anticipated to apply paint or coatings 4 days per year (cancer risk estimates). Dermdl
and inhdation margins of exposure (MOES) are presented separately due to the different endpoints
sdected. Resdentia handlers are anticipated to have only short-term (one week or less) derma and
inhaation exposures to MBC as afungicida additive in ready-to-use products.

Postapplication exposure to MBC-treated paints, coatings, and sealantsis anticipated to be only
by the inhaation route, as the treated materials will have dried and have low potentia for dermal trandfer.
The Multi-Chamber Concentration and Exposure Model (MCCEM) was used to estimate post
application inhal ation exposures for occupants of a house after painting one room. The modded air
concentration in the unpainted portion of the house was used to estimate occupant exposure over the
course of ayear. Theresidentia postapplication risk estimates for the MBC paint use are believed to be
conservative because users are unlikely to be exposed 365 days per year nor are they likely to repaint
the same rooms annually. Also, MBC has avery low vapor pressure and MBC-containing products are
only intended for use in damp areas such as bathrooms or basements.

Residential Handler Risk Estimates: For the three painting scenarios assessed, dl dermal non-
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cancer risks exceeded EPA'slevel of concern (target MOE = 1000) for non-occupationa handlers,
with derma MOEs ranging from 620-750. Inhalation exposure was not of concern except for painting
with an arless sprayer (inhdation MOE = 230). All cancer risk estimates for resdentia handlers were
lessthan 1 x 10° and are therefore not of concern.

Residential Postapplication Risk Estimates: Postapplication non-cancer inhdation risks for toddlers
and adults are well below EPA'sleve of concern (MOEs = 1,100,000 and 4,600,000 respectively).
The cancer risk estimate for the same scenario is 3.6 x 10%°.  Although the occupant’ s exposure during
application, described in the previous section, would be additive to their postapplication exposure, the
tota cancer risk is dill below the Agency’sleve of concern of onein one million.

Aggregate Risk

The aggregate risk assessment includes combined exposure from food, drinking water, and non-
dietary (resdentid/public) uses. Indl, five aggregate risk assessments were considered or conducted:
acute (1 day), short-term (1-7 days), intermediate-term (7 days to several months), chronic (severa
months to lifetime), and cancer (severd monthsto lifetime).

The aggregate assessments were conducted or considered under two scenarios. (1)
thiophanate-methyl and MBC exposures resulting exclusively from thiophanate-methyl uses and, (2)
exposure to thiophanate-methyl and MBC from thiophanate-methyl usesin addition to registered
MBC paint uses.

Table7. Aggregate Assessments Under Scenariol and |1

Exposures considered Scenario | Scenario Il

Acute Food + water DWLOC based on dietary Same as acute aggregate |.
exposure to MBC.!

EECsfor both TM and MBC
presented (not combined).2

For Females 13-50, DWLOC based
on dietary exposure to TM and
MBC combined.
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Exposures considered

Scenario |

Scenario Il

Short-term Food, water, residential Residential exposures to Residential exposuresto
thiophanate-methyl alone result in thiophanate-methyl alone result in
MOEs that exceed EPA's level of MOEs that exceed EPA's level of
concern. If conducted, the concern. If conducted, the
following uses would be aggregate assessment would
aggregated with chronic contain the same exposures as
thiophanate-methyl and MBC listed in scenario | plus dermal and
dietary exposure: oral and dermal inhalation exposure to MBC during
exposure to treated turf, dermal paint application. *
exposure from fruit harvest, and
handler dermal exposure during
broadcast application. *

Intermediate- Food, water, residential Same as short-term aggregate | Same as short-term aggregate 1.

term

Chronic Food + water EECs for both thiophanate-methyl Same as chronic aggregate |.°
and MBC presented.?
DWLOC based on dietary
exposure to thiophanate-methyl
and MBC combined.®

Cancer Food, water, residential Not conducted because chronic Not conducted because chronic

dietary exposure to thiophanate-
methyl and MBC on food alone
exceed EPA's leve of concern (>
1X10®). If conducted, would
include chronic dietary exposure
from thiophanate-methyl and MBC
residues estimated in food and
water, and dermal exposures from
the following residential uses of
thiophanate-methy!: broadcast
lawn treatment, postapplication
lawn exposure, and fruit
harvesting. *

dietary exposure to thiophanate-
methyl and MBC on food alone
exceed EPA's level of concern (>
1X10%). If conducted, would
include the same exposures as
listed in scenario | plusMBC
exposure to both the residential
handler during paint activities and
to vapors following painting. *

1 MBC done, rather than thiophanate-methyl alone, was selected to calculate the DWLOCs in those cases where
exposure estimates could not be added because MBC consistently resulted in higher risk estimates.

2 Since the estimated concentrations of thiophanate-methyl and MBC individually in drinking water are already of
concern compared to the DWLOC, the EECs were not combined, but instead are presented separately.

3 Converted to MBC equivalents. The DWLOCs were then estimated using the aPAD or cPAD for MBC.

4 Although exposures from multiple sources would be evaluated, only risk estimates associated with common
toxicologica enpoints would be aggregated. Also, exposures would be aggregated based on the subpopulation and
EPA's judgement regarding what is considered reasonable to aggregate.
5 While there are potentially chronic inhalation exposures to MBC vapors from use of MBC as a paint additive, these
exposures were not considered in the non-cancer aggregate assessment because the endpoint of concern (respiratory
effects) is different from the chronic oral endpoint of concern (liver effects). However, inhalation exposure from MBC
vapors was included in the cancer aggregate assessment.
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The aggregate assessments are considered somewhat conservative because: (1) the dietary
exposure analysis was based on field trid data residues, (2) the drinking water EECs were cal cul ated
using screening-level models which do not reflect dilution from source to tap or water treatment, and (3)
the risk estimates for MBC use as a paint additive are based on high end assumptions for occupancy and
air exchange rates, and assume no degradation or matrix effects’ of the paint. However, risks from
thiophanate-methyl residential uses aren't consdered worst-case since only afew, select resdentia
scenarios were aggregated with dietary exposure.

Acute Agaregate Risk, Thiophanate-methyl Use Only: The acute aggregate risk assessment
addresses exposure solely from food and drinking water (only short- and intermediate-term residential
exposure is anticipated). As described in the drinking water section, acute aggregate exposureto MBC
(and thiophanate-methyl for females 13-50) in food and water exceeds the Agency's level of concern for
infants, children (1-6 years) and femaes (13-50 years). For infants, acute food exposure to MBC aone
exceeds the Agency's level of concern.

Short- and I ntermediate-term Agaregate Risk, Thiophanate-methyl Use Only Short- and
intermediate-term aggregate exposure takes into account chronic dietary food and water (considered to
be a background exposure level) plus short- and intermediate-term dermal and inhaation exposure from
resdentia and other non-occupationa settings. In this case, short- and intermediate-term aggregate risk
estimates were not caculated for thiophanate-methyl/MBC because many of the non-occupationd
exposures for both residentia handlers and during post application activities aready exceed the
Agency’sleve of concern. Any additiona short-term exposures through food and drinking water would
result in risks that would further exceed the Agency's leve of concern.

Chronic Agaregate Risk, Thiophanate-methyl Use Only The aggregate chronic dietary risk
estimates include exposure to thiophanate-methyl and MBC residues in food and weater. As Sated
previoudly, the total dietary exposure to thiophanate-methyl and MBC for the highest exposed
population subgroup, children 1-6 years, is 21% of the cPAD. However, the DWLOCs for Infants,
Children and Femaes 13+ are less than the EECs for surface water. Therefore, for these
subpopulations, chronic food + drinking water exposure to thiophanate-methyl and MBC exceeds the
Agency'slevel of concern based on the surface water screening-level models.

Cancer Agaregate Risk, Thiophanate-methyl Use Only Thetota thiophanate-methyl and MBC
dietary (food) cancer risk estimate is 2x10° for a 70 year exposure to the general U.S. population. This
cancer risk estimate exceeds the level of concern of 1x10°.  In addition, cancer risk estimates
associated with some residential scenarios of thiophanate-methyl aso exceed EPA’ sleve of concern.

S Constituentsin paint that can bind MBC and prevent vaporization
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Short-term Aggregate Risk, Thiophanate-methyl and MBC From All Uses. The short-term
aggregate risk assessment includes average (chronic) MBC dietary exposure (food and water) from
thiophanate-methyl uses, and short-term residentia exposures to MBC (from thiophanate-methyl and
MBC uses). Thiophanate-methyl per se exposures are aggregated for Females 13-50 due to smilar
toxic (developmentd) effects and concurrent exposure to thiophanate-methyl and MBC on commodities
and lawns trested with thiophanate-methyl.

As noted previoudy, most of the short-term exposures for both residentia handlers and during post
goplication activities result in risks of concern (MOES less than 300) for thiophanate-methyl, and
therefore dready exceed EPA’slevel of concern based on a screening-level assessment using the
resdentid SOPs. In addition, resdentia handler risks from MBC's use as a paint additive are aso of
concern. Therefore, any additiona short-term exposures through food and drinking water would result in
MOEs that further exceed the level of concern. Consequently, a short-term aggregate assessment for
thiophanate-methyl and MBC from dl usesis not presented.

I nter mediate-term Aggregate Risk, Thiophanate-methyl and MBC from All Uses. Severa of
the intermediate-term residential post gpplication exposures for children playing on trested lawvns result in
MOEs less than 300 for thiophanate-methyl, and therefore already exceed EPA’sleve of concern
based on a screening-level assessment using the residentiad SOPs. Therefore, any additiona

intermedi ate-term-term exposures through food and drinking water would result in MOEs that would
further exceed the level of concern. Consequently, an aggregate assessment for thiophanate-methyl and
MBC from dl uses was not conducted.

Cancer Agaregate Risk, Thiophanate-methyl and MBC From All Uses. For this assessment,
aggregate exposures to MBC resulting from registered uses of thiophanate-methyl and MBC were
evauated. Chronic aggregate cancer exposure, includes dl MBC chronic dietary exposure resulting
from both thiophanate-methyl and MBC. In addition, thiophanate-methyl and MBC have the same toxic
effects (i.e, liver effects), both have Q,* s based on mouse liver tumors, and therefore were added
together. Chronic resdentia exposuresto MBC are not anticipated based on registered uses for
thiophante-methyl. There are potentia chronic inhalation exposures to MBC from MBC's registered use
asapant additive (i.e, derma and inhalation exposures to aresdent painter, and chronic inhdation to
vaporsin apanted room). Therefore, these MBC inhaation exposures were included in the aggregate
rsk estimates.

The aggregate cancer dietary risk estimates (food only) for MBC and thiophanate-methyl, combined is
2x10°%. In addition, the total cancer risk estimates for thiophanate-methyl from dietary and some
resdentia usesis 9x10°. The combined cancer risk estimate for combined thiophanate-methyl and
MBC exposures from dietary and selected residentia uses (i.e., lawn treatment and postapplication
exposure) is 1x10°, primarily because of the residentia exposures to thiophanate-methyl. Theserisk
estimates exceed EPA's level of concern (i.e. 1x10%).
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Occupational Risk

Occupationa handlers may be exposed to a pesticide through such tasks as mixing, loading, or
applying apesticide. Handler risk is measured by a Margin of Exposure (MOE) which determines how
close the occupationd handler exposure comes to a No Observed Adverse Effect Level (NOAEL).
Generaly, MOEs greater than 100 do not exceed the Agency’s level of risk concern. For workers
entering a treated Site, restricted entry intervals (REIS) are caculated to determine the minimum length of
time required before workers or others are dlowed to enter.  REIs are calculated in hours or days.

See Tables 1 and 2 for a summary of the toxicologica endpoints and doses that were used to complete
the occupationd risk assessment.

. Annual Exposure Durations: Thereis apotentiad for short- and intermediate-term exposures
in occupationa settings from handling thiophanate-methyl products or entering previoudy trested
areas. For some use patterns, long-term exposures are anticipated based on very dow
disspation of foliar residues and, based on some labels, unlimited regpplications.

. Levels of Concern: MOEs greater than 100 do not exceed the Agency’sleve of concern for
handlers and postapplication workers. For cancer risk, EPA attempts to mitigate occupational
exposures so that risk estimates are one in one million (1 x 10°) or less.

. Incidents. A review of incident data sources found that relatively few incidents have been
reported for thiophanate-methyl. However, the Agency does not have significant concerns for
acute poisoning, which are the most likely to be reported, but rather chronic or developmenta
risk concerns.  The mgority of sgnificant symptoms reported were respiratory or eye irritation,
particularly when handling dry formulations. Other symptoms included shortness of breeth, chest
pains, burning eyes, dizziness, and fatigue. Spray and dust gpplication methods were associated
with the mgority of the exposures.

Occupational Handlers:

The handler risk assessment evauated 25 major scenarios based on the use patterns and current
labeling as well as the types of equipment and techniques that can be used to make thiophanate-methyl
goplications. The mgority of analyses were performed using the Pesticide Handlers Exposure
Database (PHED), Verson 1.1. For treating seedlings by dipping, no exposure data are available to
EPA and this scenario was not assessed. Only risks from thiophanate-methyl were evaduated; MBC
exposure is not anticipated during handler tasks. The risk estimates from derma and inhalation
exposures are combined in these assessments. When available, the average or “typical” applicetion rate
was used for assessing cancer risks, since the assessment is based on alifetime of exposure. Cancer
risks were estimated for the various handler scenarios using two categories of handlers: private and
commercid. EPA assumesthat private handlers gpply thiophanate-methyl less frequently than
commercid handlers.
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Short-/Intermediate-term Risk Estimatesfor Occupational Handlers. Overdl, about haf of the
scenarios had MOEs of 100 at the basdline level of persond protection (long pants, long-deeved shirt,
shoes and socks). In generd, with the addition of persona protection equipment (PPE), risks did not
exceed the level of concern, except in afew instances when application rates exceed 10 pounds ali. per
acre. While the addition of glovesto baseline protection increased MOEs to > 100 for most (83%) of
scenarios, adding respirators and coverdlsonly increased the number of scenarios with MOEs >100 to
90%. All MOEs were grester than 100 when engineering controls were added, where feasible. For
mixing and loading wettable powder formulations to support aerid or chemigation applications,
engineering controls (i.e., water-soluble packaging) are required for many crops and use-patterns.
MOEs were less than 100 assuming maximum PPE for the highest application rate for loader/applicators
using push-spreaders and belly grinders and no feasible engineering controls are available for these
scenarios.

Cancer Risk Estimatesfor Occupational Handlers. At basdine, most of the exposure scenarios
had estimated cancer risks between 104 and 10, When PPE is added to scenarios with basdine
cancer risk estimates greater than 10°, risk estimates for private handlers ranged from 5.5 x 10° to 1.2
x 108, and for commercid handlers from 5.5 x 10“to 2.2 x 10”7. With the addition of engineering
controls, where feasible controls exist, cancer risk estimatesfor al private handler scenarios were equa
or less than 10, and estimates for commercia applicators ranged from 2.9 x 10°to0 1.1 x 10”7, Handler
scenarios with high gpplication rates ($ 10 Ibs ai/acre), very high acreage crops (1200 acres/day), or
hand-held application equipment generaly had cancer risk estimates greater than 108, even with the
addition of PPE or engineering controls.

Postapplication Occupational Workers

Occupationa postapplication exposure can occur for agricultural workers during activities such
as weeding, irrigation, pruning, harvesting, handling of seeds, seedlings, and seed pieces, etc. The
current restricted entry interval (REI) for thiophanate-methyl is 12 hours. Both thiophanate-methyl and
MBC postapplication exposures are anticipated, but these were not aggregated due to different toxic
effects. Postgpplication inhalation exposure is not assessed because it is expected to be negligible once
sprays have settled based on the low vapor pressures of thiophanate-methyl and MBC (1.3 x 10 °
mmHg and 7.5 x 10%° mmHg respectively).

Three didodgesble foliar resdue (DFR) studies are available that address the dissipation of
thiophanate-methyl aswell as a study of turf transferable resdues. Chemica-specific datawere
available to evauate foliar transfer coefficients from a cut-flower worker sudy. For dl other
postapplication activities, the assessment relied upon standard Agency agriculturd transfer coefficients.
Data are not sufficient to characterize exposures to treated soil, treated seed or seedlings, or from
sorting/packing treated vegetables in the fidd.

Postapplication Risk Estimatesfor Occupational Workers: For fruit/nut trees and woody
ornamentas, the risk estimates are consderably higher when residue data from dry (western) versus
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humid (eastern) climates are used. For these crops, an MOE of 100 is generdly attained within one
week for mogt activities when humid climate data are used, while one or two months were required to
attain aMOE of 100 when dry climate data are used. For example, for thinning apples, asix day RE! is
necessary to reach the target MOE of 100 when residue data from a dry climate are used, however, 28
days are necessary to reach the target MOE when data from humid climate are used. Risk estimates are
aso higher when non-irrigated turf versus irrigated turf data were used. For example, high-contact
activities on turf required 7 days to attain an MOE of 100 or more using non-irrigated turf data, but only
2 days using theirrigated turf data. Row crop reentry risk estimatesindicated 1 day is sufficient to
achieve an MOE of 100 for most tasks, except working with ornamentals. Cancer risk estimates for
most activities on most crops are between 10 and 10°®, dthough some high-contact activities exceed
104 notably those involving cut flowers and woody ornamentals.

Postapplication Risk Estimatesfor Occupational Workersfrom Exposuresto MBC: Therisk
assessment indicates that non-cancer risks to postapplication workers do not exceed the level of
concern (MOE >100) from exposuresto MBC residues. For short-/intermediate-term risks, the MOEs
range from 250 to 630,000 . Cancer risk estimates range from 4.4 x 10°to 1.9 x 108,

Postapplication cancer risks for thiophanate-methyl and MBC were not added together in the
case of occupationa workers. Thisis mainly because the highest detected MBC residues incurred an
MOE of 250, and therefore, postapplication risks from MBC are relaively insignificant compared to
those from thiophanate-methyl.

Occupational Risk from MBC Uses

MBC is afungicide/preservative formulated as a paste or powder for commercid addition to
paint, coatings, plaster, and adhesives, and as a cgpsule for loading into a tree-injection system. After
commercid formulation, MBC-containing paints can be applied by brush, roller, low-pressure hand
wand or airless sprayer by professona users.

Occupational Handlers

EPA hasidentified two levels of handler exposures:

. Primary handlers -- persons manufacturing end-use products containing MBC (i.e., open-pour
addition to coatings, sedants, etc. in the manufacturing process with the paste or powder
formulations.

. Secondary handlers -- persons handling paint, coatings, and other products to which MBC has
been added.

Since no chemica-specific handler exposure data or studies were submitted, primary and
secondary handler exposure estimates were devel oped using the Pesticide Handler Exposure Database
(PHED) Verson 1.1 surrogate data.  No roller painting, plaster application with atrowe, and sedant
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application data are available, but these exposures are assumed to be in the range of exposures
estimated for paintbrush and airless sprayer gpplication.

There are no PHED or literature data available for tree injection exposure. Thetreeinjection
systems are self-contained products that require no open mixing or direct handling of the product;
therefore, the Agency believes that the hedlth risk from tree injection products under norma useis
negligibleif labd use and digposd ingructions are followed.

Occupational Handlers

The cdculations of short-term and intermediate-term dermal exposure indicate that the MOEs
are more than 100, and therefore do not exceed the leve of concern assuming the use of gloves for
mixer/loaders) for four of the five scenarios for which data are available. Only one scenario,
mixing/loading/applying ready-to-use paint/stain formulation with alow-pressure hand wand, had arisk
that exceeded the level of concern (MOE = 69). This scenario isnot of concern when additiond PPE is
worn.

The cdculations of short and intermediate terminhalation exposure indicate that the MOESs are more
than 100 at basdline (no respirator) for al scenarios except adding powdered formulation to paint in the
manufacturing process. The cadculations for this scenario indicate that the MOE remains less than 100
(MOE = 39) even with the addition of adust/mist respirator. With engineering controls, the scenario has
an MOE greater than 100; however, the practicality of using water-soluble bags for powdered
formulaion is unknown & thistime.

The cdculations of total (dermd + inhdation) cancer risk indicate that the estimated risks are between 1
x 10° and 1 x 107 a basdine for dl handler scenarios. All risk estimates were less than 1 x 10°® with the
addition of adust/mist respirator or engineering controls.

Postapplication Workers

Postapplication occupationd exposure to MBC-containing coatings and materials would be
primarily viainhaation, as workers would avoid derma contact until the trested materid (paint, sedant,
plaster) had dried. Given the uncertainty and lack of information about postapplication exposure to
MBC, an accurate quantitative risk estimate is not feasble. However, postapplication exposure to
MBC is not considered to be of concern because:

. MBC vapor pressure is low and the amount of active ingredient in the ready-to-use product
(maximum 1.5%) issmdl. The matrix effects of the parent vehicle will further hinder
voldilization.

. It is assumed that the handler risk estimates would represent the high-end for possible

occupationa postapplication exposure. Inhaation MOES for occupationa handlers were > 100
except gpraying paint, but this exposure would far exceed any potentia postapplication
exposure.
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. Although the residentid exposure would be up to severd times as long as occupationa
exposures, these risk estimates are below the Agency's leve of concern.

l Ecological Risk Assessment

EPA uses the quotient method to evauate potentid risk to nontarget organisms. Applying this
method, risk quotients (RQs) are cdculated by dividing the estimated concentrations of a pesticide in the
environment by results from ecotoxicity sudiesin various organiams. A risk concern results when an
RQ exceeds aLevd of Concern (LOC). An LOC isavaue caculated based on the category of
nontarget organism and category of concern. EPA further characterizes ecological risk based on any
reported agquatic or terrestriad incidents to nontarget organismsin the field (e.g., fish or bird kills).

Because of the rapid degradation of thiophanate-methyl to MBC and the persstence of MBC in
soil and water, acute risks to terrestrial and aquetic organisms are assessed based on the assumption that
exposure is primarily to thiophanate-methyl and chronic risks to terrestrid and aguatic organisms are
assessad based on the assumption that exposure is primarily to MBC.

Effects dataindicate that chronic effects are of far greater concern than acute effects, with
concentrations at which chronic effects were exhibited being saverd orders of magnitude lower.

Nontarget Terrestrial Animal Risk

Risksto Birds

. The acute LOCs are estimated to be exceeded when thiophanate-methyl is gpplied to turf,
ornamentals, peaches and onions (acute RQs #6.3). Chronic risk quotients, ranging from 0.05 -
283.5, are estimated to exceed the Chronic LOC for most sites, gpplication rates, and
frequencies. Consumption of short grass leads to the highest chronic risk estimates for birds.

Risksto Mammals

. Acute and chronic LOCs for small mammals are estimated to be exceeded when thiophanate-
methyl is applied to peaches, turf, ornamentals and onions. Acute RQs are 11.9 or below, and
chronic RQsrange from 0.38 - 142.3. The estimated risks for smaller mammalstend to be
severd-fold higher than for larger mammals.

Nontarget Aquatic Animal Risk
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Risksto Freshwater Fishand Invertebrates

. Although the acute high risk LOC was not exceeded, the acute endangered species LOC was
exceeded based on gpplication to turf and ornamentas (acute RQs #0.5) . Chronic LOCs
were exceeded for all crops and locations modeled, with chronic RQs ranging from 7 - 373.

Risksto Estuarine/Marine Fishand I nvertebrates
. The acute LOCs were exceeded when thiophanate-methyl is gpplied to turf, peaches and

ornamentals. Chronic LOCs were exceeded for al crops and locations modeled. Acute RQs
are 2.46 or below and chronic RQs range from 0.9 to 365.

Nontarget Plant Risk

. Tier | terrestrid plant toxicity tests indicate low potentid for toxicity to 7 of the 10 crop plants
tested at up tol.4 Ibs ai per acre; however, additiona tests are needed at higher label dosages.
Tier Il dose response tests for the mogt sengitive plants, (onion, soybean, and cucumber) must
be repeated due to insufficiencies.

. For aguatic plant species, the acute L OCs were exceeded for turf and ornamentals. Methods
are not currently available to assess chronic risks to aquatic plants.
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Appendix A: Summary of Resdue Vauesfor Thiophanate-methyl

Commodity Data Source Trandation from % Crop Treated TM (ppm) MBC + 2-AB?
Metabolism Study*
Avg Max
Almond Field Trial (FT) | sugar beets 10.9 16.4 <0.05 <0.05-0.06(A)°
<0.05-0.04(C)
Apples FT apples 14.5 21.2 <0.05-1.36 <0.05-0.27(A)
<0.05-0.27(C)
Apricot plums FT apples 10.2 16.7 <0.05-0.31 <0.05-0.22(A)
<0.05-0.16(C)
Banana FT sugar beets 100 100 <0.20 <0.2-0.11(A)
<0.2-0.17(C)
Cherries FT apples 38 7.2 0.49-14.82 0.2-3.5(A)
0.2-2.5(C)
Cucumber FT sugar beets 18 28 <0.05-0.19 <0.05-0.18(A)
<0.05-0.11(C)
Dried Beans FT lima bean pod 25 8.8 <0.05 <0.05-0.3(A)
<0.05-0.2(C)
Green Beans FT lima bean pod 31 10.1 <0.05-0.7 <0.05-1.4(A)
<0.05-1.4(C)
LimaBeans FT lima bean pod 31 10.1 <0.05-0.09 <0.05-0.11(A)
<0.05-0.11(C)
Melons watermelon FT | sugar beets 22 55 <0.05-0.27 <0.05-0.25(A)
<0.05-0.14(C)
Nectarines FT apples 10.2 16.3 0.08-1.92 <0.05-0.34(A)
<0.05-0.24(C)
Onions FT sugar beets 100 100 <0.05-0.08 <0.05-0.09(A)
<0.05-0.06(C)
Pecan FT sugar beets 5.9 15.5 <0.05 <0.05-0.06(A)
<0.05-0.04(C)
Peaches FT apples 26.1 36.6 0.13-2.03 <0.05-1.3(A)
<0.05-0.94(C)
Peanuts FT sugar beets 1 4.8 <0.05 <0.05-0.06(A)
<0.05-0.04(C)
Plums FT apples 14.5 217 <0.05-0.31 <0.05-0.22(A)
<0.05-0.16(C)
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Commodity Data Source Trandlation from % Crop Treated TM (ppm) MBC + 2-AB?
Metabolism Study*
Avg Max
Potatoes FT sugar beets 100 100 <0.05 <0.05-0.06(A)
<0.05 <0.05-0.04(C)
Soybean FT lima bean pod 1 1 <0.05-0.09 <0.05-0.4(A)
<0.05-0.3(C)
Squash FT sugar beets 29 4.6 <0.05-0.34 <0.05-0.56(A)
<0.05-0.40(C)
Strawberries FT sugar beets 211 30.7 0.27-5.31 0.16-2.23(A)
0.16-1.58(C)
Sugar Beets FT sugar beets 121 23 <0.05-0.09 <0.05-0.09(A)
<0.05-0.06(C)
Wheat FT whesat 1 1 <0.05 <0.05-0.04(A)
<0.05-0.04(C)

1 The ratio from the metabolism study for the specific crops (apple, sugar beet, wheat or lima bean) was used and for

dissimilar crops, the most conservative approach (highest ratio from sugar beets-1.45x) was used for acute dietary risk

assessment.

2The sum of MBC + 2-AB was derived from the ratio of 2-AB with either MBC or TM from the metabolism study.

8 Range of values used in the acute (A) and chronic (C) assessments.

29




